Decoding common and divergent cellular functions of the domains of forkhead transcription factors Fkh1 and Fkh2.
Forkhead transcription factors play a key role in embryonic patterning during development. In Saccharomyces cerevisiae, two forkhead transcription factors, Fkh1 and Fkh2, regulate the transcription of CLB2 cluster genes important for mitosis. Fkh1 reduces, whereas Fkh2 elevates, the transcription of CLB2 cluster genes. However, the mechanism for this observation remains unclear. Fkh1 and Fkh2 each contain a forkhead domain (DNA-binding domain, DBD) and a forkhead-associated domain (FHAD), whereas Fkh2 possesses an extra C' domain containing six consensus cyclin-dependent kinase phosphorylation sites. In the present study, roles of these domains in protein complexes, the regulation of cell growth and CLB2 cluster genes and protein interactions were investigated using various domain mutants. The result showed that the DBD was vital for ternary complex formation with Mcm1, whereas the FHAD was central for the regulation of cell growth and CLB2 cluster transcription and for interactions with Ndd1 and Clb2. However, the Fkh2 C' domain was dispensable for the above functions. Both DBDs and FHADs had functional divergences in the cell, and Ndd1 functioned via its phosphorylated form. These data provide important insights into the functional mechanism of Fkh1 and Fkh2 in cell cycle control.